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Matteo Tonna, MD,† Maria Lidia Gerra, MD,† and Carlo Marchesi, MD*Abstract: Few studies assess the role of personality styles in predicting the on-
set of depression among cardiac patients. This study evaluates whether tempera-
ment and character can represent a risk factor for the development of incident
first-ever depressive episodes in patients at their first acute coronary syndrome
(ACS). Two hundred sixty-seven (72.1%) subjects (male) completed the Temper-
ament and Character Inventory (TCI) a few days after the cardiac event. At base-
line and after 1, 2, 4, 6, 9, 12, and 24 months of follow-up, the participants
completed the Primary Care Evaluation of Mental Disorder (PRIME-MD) and
the Hospital Anxiety and Depression Scale to establish the presence of a depres-
sive episode and its severity. During the follow-up, 61 (22.8%) participants devel-
oped a depressive episode. Temperamental risk factors for incident depression
were scored high on novelty seeking and harm avoidance at the TCI. Given the
detrimental effect of depression on cardiac prognosis, clinicians should take
temperament variables into account when determining the treatment plans of
their patients with ACS.
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T he association between cardiovascular disease and depression hasbeen widely documented (Hare et al., 2014), and depression is a
recognized risk factor in acute coronary syndrome (ACS) (Lim, 2014).
Moreover, 1 in 10 patients with ACS develop depressive symptoms
within the following year (Thombs et al., 2006). Depression itself seems
to have a negative impact on cardiac prognosis (Lichtman et al., 2014),
but the role played by anxiety (de Jager et al., 2018; Ossola et al.,
2018), severity of depressive symptoms, and recurrence of the episodes
(Osler et al., 2016; Yammine et al., 2017; Zuidersma et al., 2011) is still
object for debate.
Depression after ACS can be distinguished by incident depres-
sion, which occurs in patients who have never been depressed, and
nonincident depression, which occurs when a depressive disorder is
premorbid to the diagnosis of ACS. Little is known about the etiology
and the characteristics of incident depression. It remains unclear to
what extent depression after ACS is a para-physiological transient reac-
tion to a life-threatening event or a clinical entity that deserves to be
treated (Hare et al., 2014; Joergensen et al., 2016; Parker et al., 2019;
Spijkerman et al., 2005a).
Personality reflects stable and peculiar dispositions in behavior,
thinking, and experiencing emotions. Specifically, temperament refers
to biologically based personality traits that reflect normal individual dif-
ferences in emotional reactivity and self-regulation. Character refers to
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ences (Cloninger, 1987; Rothbart et al., 2004).
Consequently, these personality traits influence how individuals
react to the environmental stressors and may shape the individual's ca-
pacity to adjust after ACS.
Subjects with mood disorders show high levels of harm avoid-
ance (i.e., a temperament facet denoting excessive worrying and pessi-
mism) and low self-directedness (i.e., a character trait denoting the
ability to regulate and adapt behavior to the demands of a situation to
achieve personally chosen goals and values) (Zaninotto et al., 2016).
In depressed patients, harm avoidance is both a state and a trait phenom-
enon (Kampman and Poutanen, 2011) that fluctuates with depression
severity and remission. This dimension can both grasp the scar effect
of depressive episodes, differentiating patients with a first episode from
those with a recurrent disorder (Teraishi et al., 2015), and predict treat-
ment response (Gurpegui et al., 2019). This complex relationship be-
tween the harm avoidance temperament dimension and depression is
in keeping with current conceptualizations of a major superordinate in-
ternalizing dimension in psychopathology. According to this approach,
this dimension would encompass both internalizing personality traits,
such as introversion, and internalizing psychiatric disorders, such as
major depression (Eaton et al., 2013; Krueger et al., 2018).
Clarifying whether any personality traits are related to the emer-
gence of post-ACS depression may help identify and treat those pa-
tients at risk of a poor long-term outcome after their first ACS (Kim
et al., 2018).
Several studies have attempted to define psychological vulnera-
bilities in depression after ACS (Doyle et al., 2011), referring particu-
larly to constructs like the type A behavior and D personality
(Denollet et al., 1995; Rosenman et al., 1976). We previously failed
to find any predictive power of type D personality over incident depres-
sion (Marchesi et al., 2014b). These personality types (A orD) represent
limited and specific aspects of personality.
Few authors have investigated personality styles in a broader per-
spective as a risk factor for depression in cardiac populations (Carless
et al., 2006; Kim et al., 2016; Lloyd and Cawley, 1983; Parker et al.,
2019; Pedersen et al., 2002; Spijkerman et al., 2005b).
Pedersen et al. (2002) identified neuroticism as a predictor of de-
pression after a first myocardial infarction (MI), but the study did not
distinguish between incident or recurrent depression.
In contrast, Spijkerman et al. (2005b) found a correlation be-
tween high neuroticism and ongoing recurrent depression but not with
incident depression. These results were confirmed in a sample of sub-
jects at their first ACS (Lloyd and Cawley, 1983), but the authors con-
sidered as incident depression only those episodes with an onset in the
first week after the ACS.
Parker et al. (2019) tried to address these shortcomings by
dividing patients with depression based on the onset of the depressive
disorder or the episode relative to a cardiac event (e.g., with and without
a history of depression; incident or ongoing depression). They found
that increasing levels of neuroticism and, specifically, those without a
history of depression were significantly lower than thosewith an ongoing
depressive episode., April 2019 www.jonmd.com 277
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pressive outcome. Kim et al. (2016), evaluating the treatment response
to antidepressants and controlling for history of both depression and
ACS, found that a vulnerable personality group characterized by low
extraversion and conscientiousness, but higher neuroticism, was associ-
ated with a worse outcome of depression, independently of depression
treatment allocation.
The only study (Carless et al., 2006) investigating temperament
and character according to Cloninger's psychobiological model of per-
sonality among cardiac patients, found that high harm avoidance and
low self-directedness were associated with depression after a MI. This
did not, however, distinguish between first-ever and recurrent depres-
sive episodes and evaluated patients once only, during a rehabilitation
program. Furthermore, the duration of heart disease differs across stud-
ies, with most studies enrolling patients with a long history of coronary
illness, possibly influencing the conclusion.
To our knowledge, the role of temperament and character styles
in shaping the risk for first-ever incident depression after the first ACS
has not yet been investigated.
METHODS
The local ethics committee approved the study protocol, which
was conducted according to the Helsinki Declaration. The study was
fully explained, and all the subjects provided informed consent.
Participants
The study samplewas selected among patients whowere consec-
utively admitted to the Coronary Intensive Care Unit of the University
Hospital of Parma, from January 2009 to March 2012, for an ACS. All
subjects were presenting for the first time with ACS symptoms; an
ST-segment elevation MI, a non–ST-segment elevation MI (NSTEMI),
or unstable angina had been diagnosed (Hamm et al., 2011). The work-
ing diagnosis of NSTE-ACSwas to rule out diagnosis based on electro-
cardiography (ECG), that is, lack of persistent STelevation. Biomarkers
(troponins) further distinguished NSTEMI and unstable angina (Hamm
et al., 2011).
Inclusion criteria for study participation were a) over 18 years
old; b) being native or proficient Italian language speakers; c) no ev-
idence of cognitive impairment (Mini Mental State Examination,
>25) (Folstein et al., 1975); d) no substance abuse or dependency;
e) no previous or current major depressive episode according to
theDiagnostic and Statistical Manual of Mental Disorders, 4th Edition
(DSM-IV) (American Psychiatric Association, 1994); and f ) not taking
any psychotropic medication.
Thirty-seven participants from the initial overall sample (n = 304)
(see Ossola et al., 2015a) did not accurately complete the Temperament
and Character Inventory (TCI) at baseline; therefore, the sample of the
present study was composed of 267 subjects (49 women, 18.4%; aver-
age age, 60.82 ± 11.11 years; range, 32–86 years). No differences in
sociodemographic variables emerged between the completers and the
sample at baseline.
Procedures and Measures
At baseline, all patients underwent the following evaluations:
a) a brief sociodemographic interview; b) the PRIME-MD (Spitzer
et al., 1994); c) the Hospital Anxiety and Depression Scale (HADS)
(Zigmond and Snaith, 1983); and d) the TCI (Cloninger et al., 1994).
In addition, a psychiatrist interviewed the patients to corroborate an-
swers on the PRIME-MD with the clinical presentation and to exclude
the presence of previous episodes of major depression.
Among the sociodemographic variables, we collected the years
of education (computed as follows: primary school, from 0 to 5; lower
secondary school, from 6 to 8; upper secondary school, from 9 to 13;
graduate, from 14 to 18), living status (i.e., accompanied versus alone),278 www.jonmd.com
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housekeepers, and students), and whether smokers or nonsmokers.
The PRIME-MD and the HADSwere readministered to all patients
after 1, 2, 4, 6, 12, and 24 months by the same trained psychiatrist (P. O.).
The PRIME-MD is a structured interview designed to diagnose
mental disorders according to DSM-IV. The PRIME-MD evaluates the
presence of nine depressive symptoms over the previous 2 weeks. Each
symptom is rated on a 4-point scale (from “not at all” to “most days”).
In addition, difficulty in daily functioning due to the depressive symp-
toms was rated on a 4-point scale (“from not at all” to “extremely diffi-
cult”). The PRIME-MD showed good specificity and sensitivity in
detecting major depression in primary care (Spitzer et al., 1999).
According to the PRIME-MD, a patient was defined as depressed
if at any point he or she fulfilled the criteria for major depression (endors-
ing at least five depressive symptoms including depressed mood or loss
of pleasure) or minor depression (fulfilling between two and five depres-
sive symptoms including depressed mood or loss of pleasure). These
symptoms must be present in the last 2 weeks for “more than half the
days” or “almost all the days” and determine an impairment in daily
functioning (from “very difficult” to “extremely difficult”). A patient
was defined nondepressed if he or she did not satisfy the criteria
for depression at any evaluation time during the follow-up period.
Patients who had at least one episode over the follow-up period were
classified as depressed.
The HADS is a 14-item self-administered instrument for the
evaluation of anxiety and depression in nonpsychiatric samples. Each
item is rated on a 5-point (0–4) scale. The seven items in the depression
subscale are largely based on the anhedonic state, with five items being
related to the loss of pleasure. The seven items in the anxiety subscale
were chosen from the psychic manifestations of anxiety. The HADS
generates two subscale scores: the anxiety score (HADS-A) and the de-
pression score (HADS-D). The HADS contains less somatic symp-
toms, which could be more influenced by health status in patients
with ACS (Doyle et al., 2006) and so was considered more consistent
in evaluating depression. The TCI (Cloninger et al., 1994) is a 240-item
forced-choice (true/false) instrument designed to measure dimen-
sions of temperament and character. The TCI identifies seven di-
mensions of personality: four temperament dimensions, which include
novelty seeking (NS), harm avoidance (HA), reward dependence (RD),
and persistence (P), and three character dimensions, which include self-
directedness (SD), cooperativeness (C), and self-transcendence (ST).
The different temperament dimensions are defined in terms of basic
stimulus-response characteristics. NS is thought to be related to the be-
havioral activation system, HA to the behavioral inhibition system, RD
to the behavioral maintenance system, and P to perseverance in behavior,
despite frustration and fatigue. With respect to the character dimensions,
SD refers to an individual's ability to control, regulate, and adapt behavior
in accordance with chosen goals and values. C refers to one's own ten-
dency toward social tolerance, empathy, compassion, and helpfulness,
and ST the ability to identify with nature and to accept ambiguity
and uncertainty.
One strategy for addressing the issue of potential clinical con-
founders is to use an evidence-based prediction tool to assess mortality
risk after acute coronary events (Kronish et al., 2009). The Global Reg-
istry of Acute Coronary Events (GRACE) score (Eagle et al., 2004) is
based on a risk model of 6 months mortality risk from the time of hos-
pital discharge. It considers age, history of MI, past or current conges-
tive heart failure, heart rate, systolic blood pressure, serum creatinine,
elevated cardiac enzymes, ST-segment depression on ECG at admis-
sion, and no in-hospital percutaneous intervention. Information con-
cerning the abovementioned parameters was obtained from the chart
review at baseline. The GRACE score ranges between 1 and 263 points.
A score of 80 predicts a 1% mortality rate at 6 months, 100 predicts a
2% mortality rate, and higher than 210 predicts a greater than 50%
mortality rate.© 2019 Wolters Kluwer Health, Inc. All rights reserved.
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Patients whowere found to develop depressive symptoms during
follow-up were referred to a psychiatrist and properly treated.
Statistical Analyses
The rate of patients classified as depressed and never depressed
over the course of follow-up was calculated. Because the number of
patients with major depression (n = 19, 8.2%) was too small to ob-
tain reliable information, patients with depression were considered
collectively (disregarding the diagnosis of major or minor depres-
sion) in the analyses. The baseline differences among the depressed
and nondepressed groups were evaluated using Fisher exact test for
categorical variables, and after ascertaining the normal distribution,
with Student's t-test (two tailed) or Mann-Whitney U-test for
continuous variables.
Once the variables associated with the outcome were identified,
we explored the correlations among them through Spearman's rho. This
would allow us to avoid multicollinearity issues in the following regres-
sion analyses. Moreover, we computed the differences in the TCI dimen-
sions between those categories significantly associated with the outcome.
Because some temperamental features might either be affected by
state measurements (e.g., subthreshold depressive state) (Kampman and
Poutanen, 2011) or represent a psychopathological continuum (Krueger
et al., 2018), we tested the association of these traits with the outcome
of controlling for depressive symptoms at baseline in a two-step logistic
regression. We then compared in a multiple (enter-method) logistic re-
gression (dependent variable: depression versus no depression) the best
predictors among the sociodemographic and clinical variables associ-
ated with the outcome. Possible interactions between the independent
variables have been explored further.
For a better and clearer interpretation of the scores, first we cal-
culated the weighted score for each TCI subscale dividing the total
score by the number of items included in that subscale. Afterward, for
each subscale, we standardized the score as z-score (calculated as the
difference from the mean divided by its standard deviation), which indi-
cates how many standard deviations an element is from the mean. For
each step, we reported the Nagelkerke R2 coefficient. We carried out all
the analysis using SPSS software (version 25.0, IBM SPSS Statistics).
RESULTS
The present study is part of a more extensive investigation on
never-depressed patients at their first ACS (Marchesi et al., 2014a,
2014b; Marchesi et al., 2015; Ossola et al., 2015a, 2015b, 2018).
Depressive Disorder
Throughout the 24-month follow-up, incident depression was di-
agnosed in 61 (22.8%) patients. Among patients with depression, 22
(8.2%) were diagnosed with major depression and 39 (14.6%) with
minor depression.
Patients with depression were more likely to be women living
alone compared with nondepressed patients (Table 1).
Severity of Anxiety and Depressive Symptoms
at Baseline
Subjects who developed depression during follow-up had higher
HADS-D scores at baseline than subjects who maintained a nonde-
pressed condition. HADS-A baseline scores did not differ between
the two groups (Table 1).
Temperament and Character Dimensions
Patients who developed incident depression showed, at baseline,
higher NS and HA scores and lower SD and C scores than nonde-
pressed patients (Table 1).© 2019 Wolters Kluwer Health, Inc. All rights reserved.
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higher in HA (Table 2). Temperamental traits at TCI were only weakly
associated with depressive score at HADS, and their association with
the outcome remained significant, even when controlling for depressive
symptoms (NS: odds ratio [OR] = 1.526, 95% confidence interval
[CI] = 1.12–2.07, p = 0.007; HA: OR = 1.886, 95% CI = 1.38–2.59,
p < 0.001; SD: OR = 0.580, 95% CI = 0.43–0.78, p < 0.001; C:
OR = 0.730, 95% CI = 0.55–0.97, p = 0.031).
Predictors of Development of a Depressive Disorder
At the logistic regression, high levels of NS and HA emerged as
significant predictors. Confirming previous results, being widowed and
having mild anhedonic symptoms in the first few days after the cardiac
event were still predictors of incident depression in the 2 years after an
ACS (Table 3).DISCUSSION
This prospective study evaluated whether temperament and char-
acter styles, assessed according to Cloninger's psychobiological model
of personality, may represent risk factors for incident depression in pa-
tients at their first ACS and with no history of depression.
Incidence of Depression
In this study, incident depression occurred in 22.8% of patients
in the 2 years after their first ACS. As expected after a life event such
as ACS, this rate is higher than the prevalence observed in Italy in the
general population (3% in the 12 months/prevalence) (Kessler and
Bromet, 2013). A recent meta-analysis observed that the incidence of
post-ACS depression in Europe varies from 10% to 48%. This huge
gap might be explained by the diagnostic criteria adopted; in fact, all
studies that found an incidence greater than 30% diagnosed depression
with a threshold on self-administered questionnaires. The fact that our
rate is even lower for major depression (8.2%)might depend on the inclu-
sion criteria of our study; indeed, the incidence of post-ACS depression is
lower in subjects with no history of depressive disorder (Post, 2007).
Predictors of the Development of a Depressive Episode
Widowhood, high levels of NS and HA, and mild anhedonic
symptoms at baseline predicted incident depression in the multivariate
analyses. Individuals who tend to be quick-tempered, excitable, explor-
atory, curious, enthusiastic, easily bored, and impulsive (high NS); who
also tend to excessively worry in anticipation of future problems; and
exhibit passive-avoidant behavior and rapid fatigability (high HA) may
have a higher risk in developing incident depression in the 2 years after
their first ACS. This was true especially for those who tend to experience
a loss of pleasure in the first few days after their first ACS.
Sociodemographic Variables
Results that women and widowhood represent risk factors for the
development of post-ACS depression is in linewith data both in the car-
diac population (Yuan et al., 2019) and in the general population of sim-
ilar age (Cole and Dendukuri, 2003).
Specifically, in our sample, women had twice the risk, and wid-
owhood was associated with more than a threefold risk for incident de-
pression. The reason for slightly higher risks compared with the
reference literature (female: OR = 1.79; widowed: OR = 2.34) might
be due to our inclusion criteria. These variables weigh more in deter-
mining a first-incident episode compared with a recurrent one
(Joergensen et al., 2016). Interestingly, the effect of sex disappeared af-
ter controlling the living status, but this could also be due to the fact that
women are more likely to be widowed (female: n = 10, 20.4%; male:
n = 9, 4.1%; F[1, 267] = 16.042; p < 0.001).www.jonmd.com 279
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TABLE 1. Sociodemographic Characteristics and Temperamental Dimension Scores at Baseline of PatientsWith orWithout Incident Depression
Incident Depression
Yes (n = 61) No (n = 206) Effect Size
Female 17 (27.9%) 32 (15.5%) F = 4.78 p = 0.03 OR = 2.10 (1.07–4.13)
Age, y 61.62 ± 10.69 60.58 ± 11.25 t = −0.642 p = 0.52 d = 0.095
Education, y 10.34 ± 3.75 10.33 ± 3.73 t = −0.035 p = 0.97 d = 0.003
Living status F = 9.029 p = 0.029
Single 7 (10.1%) 29 (12.3%) OR = 0.79 (0.33–1.91)
Married 45 (65.2%) 178 (75.7%) OR = 0.44 (0.22–0.89)
Separated/divorced 7 (10.1%) 17 (7.2%) OR = 1.44 (0.57–3.66)
Widowed 10 (14.5%) 11 (4.7%) OR = 3.48 (1.4–8.64)
Unemployed 37 (60.7%) 113 (54.9%) F = 0.64 p = 0.42 OR = 1.27 (0.71–2.27)
BMI 26.48 ± 3.39 27.79 ± 4.29 t = 1.69 p = 0.09 d = 0.339
Smokers 19 (40.4%) 64 (37%) F = 0.185 p = 0.67 OR = 1.00 (0.54–1.86)
Grace score 130.90 ± 30.11 128.02 ± 28.26 t = −0.68 p = 0.49 d = 0.099
HADS scores
Anxiety 9.92 ± 4.32 9.64 ± 5.18 t = −0.38 p = 0.67 d = 0.059
Depression 8.51 ± 3.77 7.21 ± 4.09 t = −2.21 p = 0.03 d = 0.331
TCI scores
NS 18.9 ± 5.5 17.1 ± 4.7 t = −2.56 p = 0.04 d = 0.352
HA 18.6 ± 4.9 15.1 ± 5.5 U = 3948 p < 0.001 d = 0.672
RD 14.3 ± 3.1 14.0 ± 3.2 U = 6036 p = 0.64 d = 0.095
P 4.8 ± 1.7 4.6 ± 1.7 U = 6054 p = 0.66 d = 0.118
SD 26.8 ± 6.8 30.3 ± 6.9 U = 4512 p = 0.001 d = 0.511
C 28.1 ± 6.0 30.1 ± 5.6 U = 5038 p = 0.019 d = 0.345
ST 15.2 ± 5.9 14.19 ± 5.6 t = −1.26 p = 0.24 d = 0.176
Values are expressed as mean ± standard deviation and absolute number (percentage).
BMI, body mass index.
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We found that HA and NS were both associated with a moderate
increase in the risk of developing incident post-ACS depression
(OR = 1.72 per standard deviation of HA; OR = 1.77 per standard de-
viation of NS). Interestingly, the moderate protective effects of charac-
ter dimensions (i.e., SD and C) that were independent from concurrent
depressive symptoms disappeared when controlling for sociodemo-
graphic and temperamental variables.
These findings partially agree with the only previous report that
adopted the TCI (Carless et al., 2006), which observed an associationTABLE 2. Association of the Significant Temperamental Traits With the O
Associated With Outcome
NS HA SD
Age ρ = −0.206** ρ = 0.064 ρ = 0.017
Education ρ = 0.108 ρ = −0.055 ρ = 0.042
BMI ρ = 0.089 ρ = 0.001 ρ = −0.093
GRACE ρ = −0.119 ρ = 0.085 ρ = −0.048
HADS-D ρ = −0.071 ρ = 0.152* ρ = 0.033
Female t = −2.53* U = 3774** U = 4661
Widowed t = 1.06 U = 2061 U = 2285
P represent the persistence subscale of the temperament and character inventory.
*p < 0.05; **p < 0.01.
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sults were overlapping with a recent meta-analysis in noncardiac popu-
lations (Zaninotto et al., 2016), where the standardized mean difference
in HA between depressed and healthy subjects was 1.28 and was −1.00
in SD.
Similar effect sizes were found when comparing recurrent and
single depressive episodes with healthy subjects (Cohen's d = 0.94 for
HA and 0.66 for SD), with only HA differentiating recurrent from sin-
gle episodes (Teraishi et al., 2015).
In the current study, low SD no longer predicted incident de-
pression at follow-up after controlling for confounders in multivariatether Predictors
Not Associated With the Outcome
C RD P ST
ρ = −0.075 ρ = −0.013 ρ = −0.093 ρ = 0.024
ρ = 0.108 ρ = 0.028 ρ = 0.055 ρ = 0.069
ρ = −0.108 ρ = −0.037 ρ = −0.039 ρ = 0.080
ρ = −0.088 ρ = −0.028 ρ = −0.045 ρ = 0.125*
ρ = −0.125 ρ = −0.130* ρ = 0.135* ρ = −0.131*
U = 5099 U = 4234* U = 5300 t = 0.570
U = 1882 U = 2218 U = 2086 t = 0.264
© 2019 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Predictors of the Outcome in a Multiple Logistic Regression
B (SE) χ2 Wald OR (95% CI) p
Step 1 Female 0.525 (0.364) 2.082 1.691 (0.828–3.453) 0.149
Being widowed 1.275 (0.503) 6.416 3.579 (1.334–9.601) 0.011
R2 = 0.059; χ2(2) = 10.66; p = 0.005
Step 2 Female 0.736 (0.382) 3.726 2.089 (0.989–4.412) 0.054
Being widowed 1.394 (0.519) 7.216 4.032 (1.458–11.150) 0.007
NS 0.491 (3163) 9.145 1.635 (1.189–2.248) 0.002
R2 = 0.111; χ2(3) = 20.361; p < 0.001 (block, p = 0.002)
Step 3 Female 0.447 (0.401) 1.242 1.564 (0.712–3.432) 0.265
Living alone 1.542 (0.548) 7.926 4.675 (1.598–13.681) 0.005
NS 0.552 (0.168) 10.825 1.737 (1.250–2.414) 0.001
HA 0.720 (0.175) 16.904 2.055 (1.458–2.897) <0.001
R2 = 0.207; χ2(4) = 39.143; p < 0.001 (block, p < 0.001)
Step 4 Female 0.430 (0.404) 1.129 1.537 (0.696–3.396) 0.288
Being widowed 1.575 (0.552) 8.141 4.829 (1.637–14.242) 0.004
NS 0.495 (0.173) 8.195 1.640 (1.169–2.301) 0.004
HA 0.625 (0.186) 11.318 1.869 (1.298–2.690) 0.001
SD −2.63 (0.189) 1.932 0.769 (0.531–1.114) 0.165
R2 = 0.216; χ2(5) = 41.064; p < 0.001 (block, p = ns)
Step 5 Female 0.438 (0.408) 1.150 1.549 (0.696–3.448) 0.284
Being widowed 1.560 (0.562) 7.707 4.757 (1.582–14.306) 0.006
NS 0.491 (0.174) 7.968 1.635 (1.162–2.300) 0.005
HA 0.624 (0.186) 11.300 1.867 (1.297–2.687) 0.001
SD −2.48 (0.216) 1.318 0.781 (0.511–1.191) 0.251
C −0.029 (0.202) 0.020 0.972 (0.653–1.445) 0.887
R2 = 0.217; χ2(6) = 41.085; p < 0.001 (block, p = ns)
Step 6 Female 0.494 (0.414) 1.423 1.639 (0.728–3.689) 0.233
Being widowed 1.694 (0.583) 8.433 5.443 (1.735–17.081) 0.004
NS 0.543 (0.180) 9.094 1.721 (1.209–2.448) 0.003
HA 0.568 (0.189) 9.030 1.765 (1.219–2.558) 0.003
SD −0.359 (0.224) 2.559 0.699 (0.450–1.084) 0.110
C 0.101 (0.214) 0.221 1.106 (0.727–1.684) 0.638
HADS-D 0.408 (0.188) 4.703 1.503 (1.040–2.173) 0.030
R2 = 0.240; χ2(7) = 46.011; p < 0.001 (block, p = 0.026)
All the scores entered in the regression model are z-scores, so that the ORs are to be interpreted as an increase/decrease in risk of post-ACS incident depression per
standard deviation of the independent variable.
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depressed patients in a noncardiac population.
Temperament literature regard NS and HA as well-established
basic motivational systems, an approach system that responds to signals
of reward and an avoidance system that is sensitive to punishment or
dangerous stimuli (Elliot and Thrash, 2002). Individuals high on both
these dimensions are attracted by novel rewarding aspects of the world,
thus risking a responsewith too much impulsivity. Simultaneously, they
are inhibited and fearful when facing new negative events, thus running
the risk of withdrawal, frustration, and anxiety. Such extreme and coex-
istent temperamental dispositions may elicit an “approach/avoidance
conflict,” which may foster indecisiveness and negative emotionality
in ambiguous and stressful situations, thereby increasing the risk of psy-
chopathology, especially depressive outcomes (Cloninger et al., 1994;
Derryberry and Rothbart, 1997). This high HA/high NS temperament
pattern represents the cumulative risk of the two dimensions, each con-
tributing to incident depression after the first ACS. High NS individuals
tend to react with excessive anger and quick disengagement whenever
wishes are frustrated (Abrams et al., 2004). It is possible that these in-
dividuals might easily feel frustrated by the health-related limitations© 2019 Wolters Kluwer Health, Inc. All rights reserved.
Copyright © 2019 Wolters Kluwer Hand are therefore more vulnerable to an incident depressive episode.
This vulnerability might be further bolstered by high HA levels, which
makes them fearful, discouraged, insecure, negativistic, or pessimistic
even in a situation that is not usually a concern for other people
(Abrams et al., 2004).
Baseline Symptoms
Baseline depressive symptoms at HADS also remained a predic-
tor of future incident depressive episodes when controlling for temper-
amental traits. This is in line with previous results from the same data
set (Ossola et al., 2015a) and other studies (Grucza et al., 2003; Kang
et al., 2015). Both underline the predictive importance of a depressive
reaction in the first few days after the ACS. Considering that HADS
measures mainly the anhedonic facets of depression (Doyle et al.,
2006), treating this depressive feature characterized by low positive af-
fect (Gerra et al., 2014) should be of primary importance.
Taken together, these findings suggest that both an internalizing
superordinate dimension of psychopathology (i.e., HA, mild depressive
symptoms), indicating problems with negative emotion, and an ex-
ternalizing dimension distinguished by problems with disinhibitionwww.jonmd.com 281
ealth, Inc. All rights reserved.
Ossola et al. The Journal of Nervous and Mental Disease • Volume 207, Number 4, April 2019(i.e., NS) may influence an individual's psychological adjustment af-
ter ACS by increasing his or her liability for developing full-blown
depression. Thus, evaluating these dimensions in first-ACS patients
may help identify those at greater risk of developing incident depres-
sion and provide them with tailored treatment approaches (i.e.,
psychoeducation, psychological/psychiatric monitoring).
Limitations
This study has some limitations. First, the small number of de-
pressed patients in this sample limits the reliability of our results and in-
creases the risk of overfitting; however, the exclusion of patients with
previous depressive episodes allows us to infer stronger conclusions
about actual risk factors for post-ACS incident depression. Further-
more, the recruitment of patients at their first ACS allows us to exclude
any effects of previous long-lasting or more severe forms of coronary
disease at the onset of the incident depressive episodes.
Second, our sample is composed of mostly male patients, which
limits the generalizability of the results to female samples who might
have different risk factors in terms of developing depression (Crick
and Zahn-Waxler, 2003).
Third, the retrospective assessment of historical depressive disor-
der might have been biased by current post-MI depressive symptoms
(Ben-Zeev and Young, 2010). Nevertheless, in our sample, a psychia-
trist evaluated the clinical history in all cases, reducing the probability
of misdiagnosis.
CONCLUSION
Variations on specific temperamental traits, such as high NS and
highHA, increase the risk of developing incident depression after a first
ACS. Given the detrimental effect of depression on cardiac prognosis,
patients at their first ACS might benefit from an assessment of these
temperament dimensions; this could help practitioners develop a
patient-tailored treatment plan (i.e., psychological/psychiatric monitor-
ing for at-risk individuals) for cardiac patients after their first ACS.
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